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1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the Inkjet recording method 
and recorder to the recording medium which has an ink absorbing layer which makes 
hydrophilic polymer a subject about an ink jet recording method and a recorder. 
[0002] 

[Description of the Prior Artjin recent years, the quality of the picture printed with the 
ink-jet recording device is markedly alike, and is becoming high. For this reason, the 
performance of the recording medium for printing is also improving. In the recording 
medium with the ink absorbing layer which makes hydrophilic polymer a subject 
especially, since cost is comparatively cheap, this kind of recording medium is used [ that 
high saturation and a high-concentration picture are acquired since transparency is high, 
and ] more often, and the performance improvement of this recording medium is 
progressing. 

[0003]For example, according to the art indicated by the Patent Publication Heisei No. 
512258 [ eight to ] gazette, the ink absorbing layer which makes hydrophilic polymer a 
subject ~ a base paper top - the [ periodic-table-of-the-elements ] ~ the [ trivalent metal 
salt / of lllb fellows series /, or periodic-table-of-the-elements ] - it is a recording 
medium containing the complex containing lllb fellows' trivalent metal ion (especially 
suitable trivalent metal is a lantern). Thereby, the water resisting property is excellent, 
and a water resisting property and lightfastness are coexistence-ized, without degrading 
the stability of the acquired picture to the harmful influence of light. The ink absorbing 
layer which shows the high resistance nature to physical damage, and a surface crack and 
the resistance over moist friction of the surface and which has the outstanding surface 
characteristic has been obtained. The clear nature and the surface gloss of a recorded 
image are satisfied, and the surface has the feature which is non cohesiveness also under 
a high humidity condition. 
[0004] 

[Problem(s) to be Solved by the Invention]However, when high definition images were 
printed to a recording medium with the ink absorbing layer which makes the above- 
mentioned hydrophilic polymer a subject, there was a problem which the phenomenon 
called "beading" generates. Since the method of driving in so that this phenomenon may 
drive in in piles the dot and part which adjoin the placing dot of ink or it may touch is 
taken. Thus, if ink is driven into the place which adjoins before ink gets dry, in the 
portion with which these ink that have not got dry lapped, the unevenness of the printed 



picture will be generated with the surface tension of ink. 

[0005]This invention is made in view of the above-mentioned conventional problem, and 
prevents beading, and an object of this invention is to provide the ink jet recording 
method and recorder which enable printing [ high resolution high coloring vividly and ]. 
[0006] 

[Means for Solving the Problem]"An ink jet recording method concerning this invention, 
as opposed to a recording medium which has an ink absorbing layer which makes 
hydrophilic polymer a subject at least. As opposed to a line where it is a record method 
which breathes out an ink droplet and forms a picture, and an ink dot is recorded at the 
time of one horizontal scanning of a printhead. By opening and recording an interval as 
these ink dots do not lap mutually, and repeating horizontal scanning of said printhead to 
the same line as said line. When recording said ink dot in piles, according to width of a 
printing area which forms said picture, time to record said ink dot in piles is controlled." 
(claim 1) 

[0007]In order to control time to record the - aforementioned ink dot in piles, In order to 
control time to record in piles changing the number of times which repeats horizontal 
scanning of said printhead to the same line as said line (claim 2), and the - 
aforementioned ink dot, In order to control time to record suspending said horizontal 
scanning primarily (claim 3) and the - aforementioned ink dot in piles. The - 
aforementioned hydrophilic polymer contains [ slowing down said horizontal scanning 
(claim 4), ] gelatin (clarni 5), - - recording resolution is [ that the aforementioned ink 
absorbing layer contains metal salt (claim 6), that the - aforementioned ink absorbing 
layer contains a lantern (claim 7), ] more than 720dpix720dpi (claim 12). 
It is considered as the feature. 

[0008]"A recorder concerning this invention, as opposed to a recording medium which 
has an ink absorbing layer which makes hydrophilic polymer a subject. As opposed to a 
line where it is a recorder which breathes out an ink droplet and forms a picture, and an 
ink dot is recorded at the time of one horizontal scanning of a printhead, By opening and 
recording an interval as these ink dots do not lap mutually, and repeating horizontal 
scanning of said printhead to the same line as said line, When recording said ink dot in 
piles, according to width of a printing area which forms said picture, it has a control 
means which controls time to record said ink dot in piles." (claim 8) 
[0009]The - aforementioned control means is a means to control by changing the number 
of times which repeats horizontal scaiming of said printhead to the same line as said line 
(claim 9), - That the aforementioned control means is a means to control by suspending 
said horizontal scanning primarily (claim 10), and the - aforementioned control means. It 
is characterized by controlling by slowing down said horizontal scanning (claim 11), and 
- recording resolution being more than 720dpix720dpi (claim 13). 
[0010](OPERATION) Since this invention controls time to record said ink dot in piles 
according to width of a printing area which forms said picture when recording said ink 
dot in piles by being a record method which breathes out an ink droplet and forms a 
picture, opening and recording an interval to a line where an ink dot is recorded at the 
time of one horizontal scanning of a printhead to a recording medium which has an ink 
absorbing layer which makes hydrophilic polymer a subject at least as these ink dots do 
not lap mutually, and repeating horizontal scanning of said printhead to the same line as 
said line, it prevents generating of beading which is the solid coating unevenness of ink. 



and can print it to highly minute, clear, and high coloring to a recording medium with an 

ink absorbing layer which makes hydrophilic polymer a subject. 

[0011] 

[Embodiment of the Invention] As opposed to the recording medium which has an ink 
absorbing layer where this invention makes hydrophilic polymer a subject, When 
breathing out an ink droplet and forming a picture, to the line where an ink dot is 
recorded at the time of one horizontal scanning of a printhead, open and record an 
interval as ink dots do not lap mutually, and the same line as said line is received, By 
repeating horizontal scanning of such a printhead and performing it, record an ink dot in 
piles and at this time. It is the ink jet recording method and recorder beading sets in the 
picture printed by the recording medium, and it is made for there not to be in it by 
controlling time to record an ink dot in piles as mentioned above according to the width 
of the field (printing area) which forms a picture on a recording medium. 
[0012]Next, an ink-jet printer is explained in detail, using following drawing 9 as an 
example of the ink-jet recording device concerning this invention. So that it may illustrate 
to drawing 9 t his ink-jet printer (ink-jet recording device) 100, The mechanism in which 
the recording media 1 10, such as paper, are conveyed by the paper feed motor 108, The 
mechanism in which the carriage 103 is made to reciprocate with the carriage motor 102 
countering with the platen 106, It comprises a mechanism which drives the printhead 101 
carried in the carriage 103, and controls the regurgitation of ink, and ink dot formation, 
and these paper feed motors 108, the carriage motor 102, the printhead 101 and the 
control means 120. The mechanism in which the recording media 110, such as paper, are 
conveyed is provided with the gear train which transmits rotation of the paper feed motor 
108 not only to the platen 106 but to the paper conveyance roller which is not illustrated. 
The mechanism in which the carriage 103 is made to reciprocate, It comprises position 
detection sensor 107 grade which detects the sliding shaft 109 which is constructed in 
parallel with the axis of the platen 106, and holds the carriage 103 so that sliding is 
possible, the beh pulley 105 which stretches the driving belt 104 of endless form between 
the carriage motors 102, and the home position of the carriage 103. Although not 
illustrated about a control system, the control means 120, For example, it is constituted as 
an arithmetic logic operation circuit consisting mainly of P-ROM which memorized well- 
known CPU, the program, etc., RAM, the character generator (CG) which memorized the 
dot matrix of the character, etc., In addition, it has an I/F dedicated communication circuit 
which performs an interface with an external motor etc. for exclusive use, a head drive 
circuit which is connected to this I/F dedicated conmiunication circuit, and drives the 
printhead 101, a motor drive circuit which similariy drives the paper feed motor 108 and 
the carriage motor 102, etc. 

[0013]The ink-jet recording device concerning this invention has a control means 
controlled as follows, for example in the ink-jet printer of drawing 9 . The printhead 101 
carried in the carriage 103 is driven, one horizontal scanning is performed, and an ink dot 
is recorded by the above-mentioned head drive circuit, the motor drive circuit (not 
shown), etc. As not lapping mutually, an interval is opened and this ink dot is recorded. 
Next, the printhead 101 carried in the carriage 103 is again driven to the same line as the 
line where the ink dot was recorded, horizontal scanning is performed, and an ink dot is 
recorded. Thus, an ink dot is recorded in piles by repeating horizontal scanning of the 
printhead 101. Next, the paper feed motor 108 is rotated by a motor drive circuit (not 



shown), and paper feed of the recording media 1 10, such as paper, is carried out by one 
line. A picture is formed on the recording medium 1 10 by repeating above-mentioned 
operation. According to the width of the field (printing area) which forms the picture on 
this recording medium 110, time to record an ink dot in piles controls so that beading 
serves as time of the grade which is not generated in the picture printed by the recording 
medium. 

[0014]Next, although the desirable embodiment of this invention is illustrated below, this 
invention is not limited to the following embodiments [ l-6th ], and can be suitably 
changed within the limits of the matter which specifies the aforementioned invention. 
Drawing 1 is a figure explaining the example of placing of the ink in a 1st embodiment 
concerning this invention (they are four hori2ontal-scanning;4 path scans to horizontal 
scanning of one line). Drawing 2 is a figure explaining the example of placing of the ink 
in a 2nd embodiment concerning this invention (they are two horizontal-scanning; two 
pass scans to horizontal scanning of one line). Drawing 3 is a figure explaining the 
example of placing of the ink in a 3rd embodiment concerning this invention (they are 
eight horizontal-scanning;8 path scans to horizontal scanning of one line). Drawing 4 is a 
figure explaining the example of placing of conventional ink (it is one horizontal- 
scanning; one-pass scan to horizontal scanning of one line). Drawing 5 is a figure 
explaining the ink jet recording method in a 1st embodiment concerning this invention. 
Drawing 6 is a figure explaining the Inkjet recording method in a 2nd embodiment 
concerning this invention. Drawing 7 is a figure explaining the ink jet recording method 
in a 3rd embodiment concerning this invention. Drawing 8 is a figure explaining the ink 
jet recording method in a 4th embodiment concerning this invention. 
[0015](A 1st embodiment) This embodiment is hereafter described using drawing 1 and 
drawing 5 . This embodiment is a record method in the case of a degree in the middle, as 
the width of a printing area shows drawing 5 . In such a case, generating of beading is 
suppressed by performing four horizontal scanning (4 path scan) to one line to a scanning 
direction. In drawing 1 . the ink placing dot on the recording medium 50 (drawing 5) is 
equivalent to one circle in a figure. First, on the main scanning line 1 of drawing 1. a 
scanning direction is made to carry out parallel translation of the printhead, ink droplets 
open an interval, and it is devoted to the printing area termination 52 of the scanning 
direction shown in drawing 5 (ink placing dot 1 1 on path 1 center line). Next, ink droplets 
end and an interval so that the gap of the ink placing dot 1 1 which made the scanning 
direction carry out parallel translation, and was previously driven into it in the printhead 
may be again filled to the main scanning line 1 to the printing area termination 52 of a 
scanning direction, It is devoted (path 2 center-line top ink placing dot 12). The ink 
placing dots 13 and 14 are also driven m in a similar way. Next, paper feed is performed 
to a vertical scanning direction, and four horizontal scanning (4 path scan) to the above- 
mentioned identical line is performed to the next main scanning line 2. And four 
horizontal scanning (4 path scan) to the above-mentioned identical line is repeated to 
main scanning line n used as the printing area termination 53 of a vertical scanning 
direction (paper feed). 

[0016](A 2nd embodiment) This embodiment is hereafter described using drawing 2 a nd 
drawing 6 . This embodiment is a record method in the case of being large, as the width of 
a printing area shows drawing 6 . In such a case, generating of beading is suppressed by 
performing two horizontal scanning (two pass scan) to one line to a scanning direction. In 



drawing 2 . the ink placing dot on the recording medium 60 (drawing 6) is equivalent to 
one circle in a figure. First, on the main scanning line 1 of drawing 2 . a scanning 
direction is made to carry out parallel translation of the printhead, ink droplets open an 
interval, and it is devoted to the printing area termination 62 of the scanning direction 
shown in drawing 6 fink placing dot 21 on path 1 center line). Next, ink droplets end and 
an interval so that the gap of the ink placing dot 21 which made the scanning direction 
carry out parallel translation, and was previously driven into it in the printhead may be 
again filled to the main scanning line 1 to the printing area termination 62 of a scanning 
direction. It is devoted (path 2 center-line top ink placing dot 22). Next, paper feed is 
performed to a vertical scanning direction, and two horizontal scanning (two pass scan) to 
the above-mentioned identical line is performed to the next main scanning line 2. And 
two horizontal scanning (two pass scan) to the above-mentioned identical line is repeated 
to main scanning line n used as the printing area termination 63 of a vertical scanning 
direction (paper feed). 

[0017](A 3rd embodiment) This embodiment is hereafter described using drawing 3 and 
drawing 7 . This embodiment is a record method in the case of being narrow, as the width 
of a printing area shows drawing 7 . In such a case, generating of beading is suppressed by 
performing eight horizontal scamiing (8 path scan) to one line to a scanning direction. In 
drawing 3 . the ink placing dot on the recording medium 70 (drawing 7) is equivalent to 
one circle in a figure. First, on the main scanning line 1 of drawing 3 . a scanning 
direction is made to carry out parallel translation of the printhead, ink droplets open an 
interval, and it is devoted to the printing area termination 72 of the scanning direction 
shown in drawing 7 (ink placing dot 31 on path 1 center line). Next, ink droplets end and 
an interval so that the gap of the ink placing dot 3 1 which made the scanning direction 
carry out parallel translation, and was previously driven into it in the printhead may be 
again filled to the main scanning line 1 to the printing area termination 72 of a scanning 
direction. It is devoted (path 2 center-line top ink placing dot 32). The ink placing dots 
33-38 are also driven in in a similar way. Next, paper feed is performed to a vertical 
scanning direction, and eight horizontal scanning (8 path scan) to the above-mentioned 
identical line is performed to the next main scanning line 2. And eight horizontal 
scanning (8 path scan) to the above-mentioned identical line is repeated to main scanning 
line n used as the printing area termination 73 of a vertical scanning direction (paper 
feed). 

[0018](A 4th embodiment) This embodiment is hereafter described using drawing 8 . This 
embodiment is a record method when the width of the printing area differs on the 
recording medium of one sheet. In such a case, generating of beading is suppressed by 
printing according to the width of a printing area by changing the number of times of 
horizontal scanning to one line to a scanning direction (number of passes). First, 
according to the record method in a 2nd embodiment, it prints to the wide printing area 
81a by performing two horizontal scanning (two pass scan) to an identical Une. Next, 
width prints to the printing area 81b which is a degree in the middle according to the 
record method in a 1st embodiment by performing four horizontal scanning (4 path scan) 
to an identical line. According to the record method in a 3rd embodiment, it prints to the 
printing area 81c where width is narrow by performing eight horizontal scaiming (8 path 
scan) to an identical line. 

[0019](A 5th embodiment) This embodiment is an Inkjet recording method which 



suspends horizontal scanning primarily, in order to control time to record [ for beading to 
set in the picture printed by the recorded matter, and ] an ink dot in piles so that there 
may be nothing. 

[0020](A 6th embodiment) This embodiment is an ink jet recording method to which 
horizontal scanning is slowed down, in order to control time to record [ for beading to set 
in the picture printed by the recorded matter, and ] an ink dot in piles so that there may be 
nothing. 

[0021]In the l-6th above-mentioned embodiments, since time to record an ink dot in piles 
according to the width of the field (printing area) which forms a picture on a recording 
medium as each embodiment described in detail is controlled, generating of the 
phenomenon called "beading" is pressed down. 

[0022]Next, the recording mediimi which applies the Inkjet recording method concerning 
this invention is explained in detail. As a recording medium which applies the ink jet 
recording method concerning this invention, the recording medium which has the ink 
absorbing layer indicated by the Patent Publication Heisei No. 512258 [ eight to ] gazette, 
for example can be used, the recording medium which has this ink absorbing layer - the [ 
of a periodic table of the elements ] - the [ the trivalent metal chosen from Illb fellows, 
or / of a periodic table of the elements ] ~ the complex containing the trivalent ion of 
these metal of Illb fellows, or [ that the metaled salt or ion of 60 and the atomic numbers 
62-71 is especially embedded from the atomic numbers 21, 39, and 57 ] ~ or it has the 
applied layer. The salt or ion of Y, La, Ce, Pr, Nd, and Yb is made suitable. 
[0023]In this, metal salt exists as halide, much oxo acid, sulfate, a nitrate, a peroxide, and 
a bromide, exists as carbonate, phosphate, or hydroxide similarly, and can also use the 
salt of organic acid for others, a compound ~ the ~ it is used with the gestalt of the 
double salt which contains Ca, Mg, Ba, Na, K, or an equivalent element in addition to an 
Illb group element. Sulfate, a nitrate, phosphate, etc. are possible for double salt, for 
example. 

[0024]It is a metal complex which has chelate ligand like diketone or organic phosphate 
as a mold of a metal complex, for example, and if some salts of a compound are 
hydrophilic nature easily, they will be introduced into a receiving sheet as hydrophilic 
liquid. In a metal derivative, it is slightly meltable to water, and are applied by many with 
the gestalt of colloid, or the gestalt of micro-disperse, the [ which directly coating is 
carried out to the base layer on a base paper, or is mixed by the ink absorbing layer of a 
recording material ] - the salt or complex of an Illb group element is the quantity of 0.05 
- 3.0 g/m^, and is added in the quantity of 0.1 - 0.9 g/m^ as a suitable quantity. 
[0025]the base layer top of a recording medium ~ the ~ when directly coating of the salt 
or complex of an Illb group element is carried out, it is supposed that it is preferred to be 
applied to the base layer surface as 3 to 5% of an aqueous solution as for a salt or a 
complex, and a salt or a complex is inevitably adsorbed on the base paper surface after 
evaporation of an aqueous solution. 

[0026]Other hydrophilic polymer, for example Albumin, casein, starch. Gum arabic, 
sodium alginate, hydroxyethyl cellulose, carboxymethyl cellulose, The completeness or 
the partial saponification thing of a copolymer with natural polymer like alpha-, beta-, or 
gamma-cyclodextrin ** or those denaturation article; poly vinyl alcohol; vinyl acetate, 
and other monomers; (meta) Acrylic acid. The homopolymer of maleic acid and the 
unsaturated carboxylic acid like crotonic acid Hitoshi, or a copolymer with other 



monomers; Vinyl sulfonic acid, the homopolymer of the sulfonation vinyl monomer like 
sulfonation styrene **, or copolymer [ with other vinyl monomers ]; (meta-) -- the 
homopolymer of acrylamide, or copolymer [ with other vinyl monomers ]; ~ the 
homopolymer of ethyleneoxide. Or a copolymer with other monomers; 
polyethyleneimine, polyacrylamide, hydrophilic nylon type polymer, 
polyvinylpyrrolidone;, etc. can be included, and all these polymer can carry out mixed 
use. 

[0027]The nature of non-hydrophilic nature, or a composite high molecular compound 
and mixing are possible for this polymer. A suitable synthetic polymeric material Poly 
vinyl lactam, acrylamide polymer, Polymer of poly vinyl alcohol, the derivative, 
polyvinyl acetal and alkyl, sulfoalkyl-ized acrylate, and methacrylate. Hydrolysis poly 
vinyl acetate, polyamide, poly vinyl pyridine. Acrylic acid polymer, a maleic anhydride 
copolymer, polyalkylene oxide, A methacrylamide copolymer, poly vinyl oxazolidinone, 
a maleic acid copolymer, Vinyl Aminco polymer, a methacrylic acid copolymer, an 
acryloyloxy alkyl-sulfonic-acid copolymer, A sulfoalkyi acrylamide copolymer, a 
polyalkylene imine copolymer, It is chosen from polyamine, N,N-dialkylamino alkyl 
acrylate, a vinyl imidazole copolymer, a vinyl sulfide copolymer, halogenation styrene 
polymer, amine acrylamide polymer, poly PEPUCHIDDO, etc. 

[0028]When one of the hydrophilic polymer is gelatin, the type of gelatin suitable for use, 
All the at present and known gelatin, for example, acid-dipping pig skin gelatin, or lime 
immersion bone gelatin. The gelatin derivative by for example, acid or alkali hydrolysis 
gelatin and FUTARU-izing, acetylation, derivation gelatin like Cava moil-ized gelatin, or 
trimellitic acid, etc. are included, and suitable gelatin is gelatin which has this *♦** of 7- 
9.5. 

[0029]A bridge may be constructed over said polymer which has a reactant group or a 
basis in which a cross linking agent and a reaction are possible, it may form the layer of 
non-hydrophilic nature intrinsically, and this crosslinking bond may be a share or an ionic 
bond. 

[0030]A cross linking agent suitable for this use is chosen according to the hydrophilic 
polymer to be used, a cross linking agent - chromium salt (a chrome alum or chromium 
acetate - like), aldehyde (formaldehyde, glyoxal, or glutaraldehyde - like). N-methylol 
compound (dimethylol urea or methylol-dimethylhydantoin ~ like), a dioxane derivative 
(2 and 3-dihydroxydioxane - like) and an activity vinyl compound (1, 3, and 5 - doria ~ 
KURIROIRU hexahydro s-triazine or bis(vinyl sulfonyl)methyl ether ~ like), an 
activation halogenated compound (2 and 4-dichloro-6-hydroxy-s-triazine ~ like) and 
amino **** contain the mixture beyond 2 or it of substitution amino modifying triazine, 
EPO oxide, the Cava moil pj^dinium compound, or said cross linking agent. 
[003 l]The kind of filler, for example Clay, kaolin, talc, carbonic acid-Ca, -Mg, or -Ba, 
There are sulfuric acid-Ca or -Ba, silica, titanium oxide, clay, bentonite, zeolite, alumina, 
silicic acid aluminum, a calcium silicate, oxidized silicon, a satin white, colloid oxidized 
silicon, etc. There is possibility of organic inert particle use like polymer beads similarly. 
[0032] A filler contains the bead produced from the different-species copolymer of 
polyacrylate, polystyrene, or acrylate and styrene. These fillers are chosen accoiding to 
the use which a recorded image means. Some of these compounds are not used when the 
use of a recorded image is transparency, but it becomes important in the case of reflective 
drawing. By introducing these fillers, the desired mat surface is generable. 



[0033] A base paper contains the base layer used, for example for manufacture of a 
photograph bright fihn. Cellulose triacetate, cellulose acetate propionate. Or cellulose 
ester like cellulose acetate butylate, There are polyester like poly (ethylene terephthalate), 
polyamide, polycarbonate, polyimide, polyolefme, poly (vinyl acetal), polyether, poly 
vinyl chloride, polysulfone amide, etc. Polyester, especially poly (ethylene terephthalate) 
have the outstanding dimensional stability. 

[0034]Similarly the common base paper by which normal use is carried out to 
manufacture of opaque photographic materials, a baryta paper, a polyethylene coated 
paper, and a polypropylene synthetic paper, for example, porous polyester of manufacture 
of ICI under the trademark of MERINEKKUSU, - similarly ICI contains porous 
polypropylene polyester of manufacture. A suitable thing is transparent polyester, acetate, 
porous polyester, or resin coat paper. When using such a material, especially polyester, 
first, the addition of an under coat is advantageous and improves adhesion of a base paper 
and an ink absorbing layer. In the photograph industry, an under coat constituent 
effective in this purpose is common knowledge, for example, contains polymer of the 
vinylidene chloride like vinylidene chloride / acrylonitrile acrylic acid terpolymer, or 
vinylidene chloride / methyl acrylate / itaconic acid terpolymer. A smooth paper and cast 
coat paper including an extensive kind of sizing, and aluminum foil are also effective. 
[0035]The base layer on a base paper has a preferred thing containing the base paper 
sheet which carried out the coat of the poly vinyl alcohol matrix to silica, the time of 
using such a base paper material ~ the ~ metal salt of an Illb group element or aquosity 
coating of a complex is directly applied to the base paper surface. When using an 
aforementioned base paper or prototype, film formation nature polymer may contain in a 
coating composition. 

[0036] An ink absorbing layer or coating is applied firom the aqueous solution or 
dispersion liquid which usually contains metal salt or a complex as well as a binder, an 
additive agent, paints, etc. In many cases, it becomes addition of an active agent is 
indispensable to these coating solution or dispersion liquid, and possible to obtain smooth 
coating and a flat layer. The example of an active agent A nonionic surface active agent 
(steroid), for example, saponin, an alkylene oxide derivative (for example, a polyethylene 
glycol, a polyethylene glycol / polypropylene-glycol condensation product.) Alkyl or 
alkyl aryl ether of a polyethylene glycol, Polyethylene glycol ester, polyethylene-glycol 
sorbitan ester, Alkylamine, amide, or silicon / polyethylene oxide adduct of poly 
ARUREN glycol, A glycidol derivative (for example, alkenyl polysuccinate glyceride or 
alkylphenol poly glyceride), Fatty acid ester of polyhydric alcohol, sucrose, urethane, or 
alkyl ester of ether; A sulfate ester group or a phosphoric ester group. For example, 
triterpenoid type saponin, alkyl carboxylate, alkyl sulfonate, Alkyl benzene sulfonate, 
alkyl naphthalene sulfonate, alkyl-sulfonic-acid ester, alkyl phosphoric ester, N-acyl N- 
alkyl taurine, sulfo-succinate, Sulfo- alkyl polyoxyethylene alkyl phenyl ether or 
polyoxyethylene alkyl phosphoric ester. And there is phosphonium or sulfonium salt 
including a cationic surface active agent, for example, an alkylamine salt, aliphatic series, 
aromatic quartemary ammonium salt (for example, pyridine or imidazoline salt), aliphatic 
series, or heterocycle. Similarly, the fluoridation or the fault fluoridation derivative of 
said compound may be sufficient. 

[0037]The quality of a generated image is also affected, and it comes out [ it is fond, and 
], and an active agent is chosen with a characteristic target. Unless an active agent 



interferes with metal salt, a complex, and the printing ink used for behind for image 
formation, as for the kind of active agent to be used, restrictions are not usually received. 
In a typical example, a receiving layer is thickness at the time of desiccation of the range 
of 0.5-30 microns, and has 2.0-1 5-micron thickness suitably, 

[0038JA coating solution or coating dispersion liquid are applied to a base paper using a 
suitable means. Useful coating methods are immersion or dip coating, roll coating, air 
knife coating, extrusion, doctor blade coating, a rod and/or a braid meter ring, a spray, 
etc., and an ink absorbing layer may comprise two or more layers, these layers - much 
more — every — or it can apply simultaneously. Similarly it is also possible to apply an 
ink absorbing layer to both sides of a base paper, and there are some which apply an 
auxiliary layer like a curl prevention layer or a static-free layer to a rear face, for 
example. It is effective in the receiving layer of a recording medium to add polish, and 
there are usually no restrictions in the kind of use polish. Desirable polish has a stilbene, 
a coumarin, triazine or oxazol, and a thing of industry common knowledge, for example. 
[0039]Since light stability is improved, UV absorbent can also be added to an ink 
absorbing layer. Generally, it may be added by the top layer of an ink absorbing layer, or 
UV absorbent may be added all over an ink absorbing layer. The quantity of UV 
absorbent is 200 - 2000 mg/m^, and is 400 - 1000 mg/m^ suitably. The kinds of desirable 
absorbent are derivatives, such as benztriazole, benzophenone and acrylonitrile, 
thiazolidone, oxazol, and a thiazole, for example. It is known well that addition of light 
stabilizer or an antioxidant will protect a picture from degradation. The example of such a 
compound has steric exclusion phenol, steric exclusion amine, the chromanol, etc. in a 
number of inside. The aforementioned additive is added as an aqueous solution, when it 
is hydrophilic nature. When these compounds are non-hydrophilic nature, it dissolves in 
the solvent selected from water and the dissolving organic solvent, for example, alcohol, 
glycol, ketone, ester, amide, etc. This compound can be added to an ink absorbing layer 
as fine dispersion liquid, an oil emulsion, and cyclodextrin clathrates, or can be mixed to 
a latex particle as fine dispersion liquid. 

[0040](EXAMPLE) Hereafter, although an example explains this invention in detail, the 
range of this invention is not limited to the following examples. 
[0041](Example 1) As a recording medium (sheet), on the surface of RC paper (coating 
resin paper) about 210 g/m^ for photographs, so that it may become 10 micrometers of 
dry coating thickness by a bar coating machine. It printed by using ink-jet printer 
PM770C (made in SEIKO EPSON) (recording resolution is an ink-jet recording device of 
720dpix720dpi) for the record sheet in which the ink absorbing layer which carried out 
the coat of the following ** and the ** was formed. The presentation of the ink absorbing 
layer performed the recording medium (sheet) to the thing of following ** or **, 
respectively. 

La (NO,) 6H,0 5m 

«>y* 1 om 

*9^:t>J|«UT- 1 am 

As a recording medium made into the subject, commercial hydrophilic polymer was 



performed to the following. 

** Photograph glossy paper (made by Fuji Photo Film Co., Ltd.) 
** Gloss white fill MUKIMO art LW (Made by Kimoto) 

The printing method performed four horizontal scanning (4 path scan) to one line to a 
scanning direction using the method shown by drawing 1 and drawing 5 . First, on the 
main scarming line 1, the scarming direction was made to carry out parallel translation of 
the printhead, and it was devoted to the printing area termination 52 of a scanning 
direction so that ink droplets might open an interval (ink placing dot 1 1 on path 1 center 
line). Next, so that the gap of the ink placing dot 1 1 which made the scanning direction 
carry out parallel translation, and was previously driven into it in the printhead may be 
again filled to the main scanning line 1, and ink droplets may open an interval to the 
printing area termination 52 of a scanning direction. It was devoted (path 2 center-line 
top ink placing dot 12). The ink placing dots 13 and 14 were also driven in in the similar 
way. Next, to main scanning line n which performs paper feed to a vertical scanning 
direction, performs four horizontal scanning (4 path scan) to the above-mentioned 
identical line to the next main scanning line 2, and becomes the printing area termination 
53 of a vertical scanning direction (paper feed). By repeating four horizontal scanning (4 
path scan) to the above-mentioned identical line, image printing was carried out on the 
recording medium (sheet). 

[0042](Example 2) The recording medium (sheet) and the printer used the same thing as 
Example 1. The printing method performed two horizontal scanning (two pass scan) to 
one line to a scanning direction using the method shown by drawing 2 and drawing 6 . 
First, on the main scanning line 1, the scanning direction was made to carry out parallel 
translation of the printhead, ink droplets opened the interval and they devoted themselves 
to the printing area termination 62 of a scanning direction (ink placing dot 21 on path 1 
center line). Next, ink droplets opened the interval and they devoted themselves to the 
printing area termination 62 of a scanning direction so that the gap of the ink placing dot 
21 which made the scanning direction carry out parallel translation, and was previously 
driven into it in the printhead might be again filled to the main scanning line 1 (path 2 
center-line top ink placing dot 22). Next, to main scanning line n which performs paper 
feed to a vertical scarming direction, performs two horizontal scanning (two pass scan) to 
the above-mentioned identical line to the next main scanning line 2, and becomes a 
termination of the printing area of a vertical scanning direction (paper feed). By repeating 
two horizontal scanning (two pass scan) to the above-mentioned identical line, image 
printing was carried out on the recording medium (sheet). 

[0043](Example 3) The recording medium (sheet) and the printer used the same thing as 
Example 1 . The printing method performed eight horizontal scanning (8 path scan) to one 
line to a scanning direction using the method shown by drawing 3 and drawing 7 . First, 
on the main scanning line 1, the scanning direction was made to carry out parallel 
translation of the printhead, ink droplets opened the interval and they devoted themselves 
to the printing area termination 72 of a scanning direction (ink placing dot 31 on path 1 
center line). Next, ink droplets opened the interval and they devoted themselves to the 
printing area termination 72 of a scanning direction so that the gap of the ink placing dot 
3 1 which made the scanning direction carry out parallel translation, and was previously 
driven into it in the printhead might be again filled to the main scannmg line 1 (path 2 
center-line top ink placing dot 32). The ink placing dots 33-38 were also driven in in the 



similar way. Next, to main scanning line n which performs paper feed to a vertical 
scanning direction, performs eight horizontal scanning (8 path scan) to the above- 
mentioned identical line to the next main scanning line 2, and becomes the printing area 
termination 73 of a vertical scanning direction (paper feed). By repeating eight horizontal 
scanning (8 path scan) to the above-mentioned identical line, image printing was carried 
out on the recording medium (sheet). 

[0044](Example 4) The recording medium (sheet) and the printer used the same thing as 
Example 1 . The printing method used the method shown by drawing 8 . First, according 
to the record method in Example 2, it printed to the wide printing area 81a by performing 
two horizontal scanning (two pass scan) to an identical line. Next, width printed to the 
printing area 81b which is a degree in the middle according to the record method in 
Example 1 by performing four horizontal scanning (4 path scan) to an identical line. 
According to the record method in Example 3, it printed to the printing area 81c where 
width is narrow by performing eight horizontal scanning (8 path scan) to an identical line. 
Thus, image printing was carried out on the recording medium (sheet). 
[0045](ExampIe 5) The recording medium (sheet) and the printer used the same thing as 
Example 1. The printing method performed two horizontal scanning (two pass scan) to 
one line to a scanning direction using the method shown by drawing 2 and drawing 6 . 
First, on the main scanning line 1, the scanning direction was made to carry out parallel 
translation of the printhead, ink droplets opened the interval and they devoted 
themselveses to the printing area termination 62 of a scanning direction (ink placing dot 
21 on path 1 center line). Next, operation of the head was primarily stopped for 2 
seconds. And ink droplets end and an interval so that the gap of the ink placing dot 21 
which made the scanning direction carry out parallel translation, and was previously 
driven into it in the printhead may be again filled to the main scanning line 1 to the 
printing area termination 62 of a scanning direction, It was devoted (path 2 center-line 
top ink placing dot 22). Next, to main scanning line n which performs paper feed to a 
vertical scanning direction, performs two horizontal scanning (two pass scan) to the 
above-mentioned identical line accompanied by a primary stop of a head to the next main 
scanning line 2, and becomes a termination of the printing area of a vertical scanning 
direction (paper feed), By repeating two horizontal scanning (two pass scan) to the 
above-mentioned identical line, image printing was carried out on the recording mediimi 
(sheet). 

[0046](Example 6) The recording medium (sheet) and the printer used the same thing as 
Example 1 . The printing method performed two horizontal scanning (two pass scan) to 
one line to a scanning direction using the method shown by drawing 2 a nd drawing 6 . 
First, on the main scanning line 1, the scanning direction was made to carry out parallel 
translation of the printhead in 5 cm (50% of speed of usually printing)/[ in a second ], ink 
droplets opened the interval and they devoted themselves to the printing area termination 
62 of a scanning direction (ink placing dot 21 on path 1 center line). Next, so that the gap 
of the ink placing dot 21 which made the scanning direction carry out parallel translation 
in a second in 5 cm (50% of speed of usually printing) /, and was previously driven into it 
in the printhead may be again filled to the main scanning line 1 , Ink droplets opened the 
interval and they devoted themselves to the printing area termination 62 of a scanning 
direction (path 2 center-line top ink placing dot 22). Next, to main scanning line n which 
performs paper feed to a vertical scanning direction, performs two horizontal scanning 



(two pass scan) to the above-mentioned identical line to the next main scanning line 2, 
and becomes a termination of the printing area of a vertical scanning direction (paper 
feed), By repeating two horizontal scanning (two pass scan) to the above-mentioned 
identical line, image printing was carried out on the recording medium (sheet). 
[0047](Comparative example) The recording medium (sheet) and the printer used the 
same thing as Examples 1-3. The printing method performed one horizontal scanning 
(one-pass scan) to one line to a scanning direction as it was shown in drawing 4 . On the 
main scanning line 1, as the scanning direction was made to carry out parallel translation 
of the printhead and ink droplets lapped, it was devoted to the printing area termination of 
a scanning direction (ink placing dot 41). Next, to main scanning line n which performs 
paper feed to a vertical scanning direction, performs similarly the above-mentioned 
horizontal scanning (one-pass scan) to the next main scanning line 2, and becomes a 
printing area termination of a vertical scanning direction (paper feed), By repeating one 
above-mentioned horizontal scanning (one-pass scan), image printing was carried out on 
the recording medium (sheet). 

[0048]Generating of beading was checked when the picture printed according to the 
comparative example was checked visually. On the other hand, in Examples 1-6, it has 
checked, respectively that beading had not occurred in the printed picture. Especially, 
when the presentation of an ink absorbing layer was a recording medium (sheet) of a 
presentation of the aforementioned **, the recorded matter which has high definition 
imaging quality and high light resistance was able to be obtained. 
[0049] 

[Effect of the Invention]As opposed to the recording medium which has an ink absorbing 
layer where this invention makes hydrophilic polymer a subject at least, As opposed to 
the line where it is a record method which breathes out an ink droplet and forms a picture, 
and an ink dot is recorded at the time of one horizontal scanning of a printhead. By 
opening and recording an interval as these ink dots do not lap mutually, and repeating 
horizontal scanning of said printhead to the same line as said line, By controlling time to 
record said ink dot in piles according to the width of the printing area which forms said 
picture, when recording said ink dot in piles. Generating of beading is prevented and the 
Inkjet recording method and recorder in which highly minute and clear printing is 
possible can be provided to a recording medium with the ink absorbing layer which 
makes hydrophilic polymer a subject. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

FDrawine lil t is a figure explaining the example of placing of the ink in a 1st 
embodiment concerning this invention (they are four horizontal-scanning;4 path scans to 
one line). 

[Drawing 21 It is a figure explaining the example of placing of the ink in a 2nd 
embodiment concerning this invention (they are two horizontal-scanning; two pass scans 
to one line). 

[Drawing 3"|I t is a figure explaining the example of placing of the ink in a 2nd 
embodiment concerning this invention (they are eight horizontal-scanning;8 path scans to 
one line). 



rOrawing 41 It is a figure explaining the example of placing of conventional ink (it is one 
horizontal-scanning; one-pass scan to one line). 

[Drawing 51I t is a figure explaining the ink jet recording method in a 1st embodiment 
concerning this invention. 

FDrawine 61I t is a figure explaining the Inkjet recording method in a 2nd embodiment 
concerning this invention. 

IDrawing 71I t is a figure explaining the ink jet recording method in a 3rd embodiment 
concerning this invention. 

fPrawinie 81I t is a figure explaining the Inkjet recording method in a 4th embodiment 
concerning this invention. 

[Drawing 9] It is an outline lineblock diagram of the ink-jet printer which is an example 

of the ink-jet recording device concerning this invention. 

[Description of Notations] 

11-14 Ink placing dot 

21 and 22 Ink placing dot 

31-38 Ink placing dot 

41 Ink placing dot 

45 Beading generation place 

50, 60, 70, and 80 Recording medium 

51, 61, 71, and 81 Printing area 

52, 62, and 72 Printing area termination of a scanning direction 
82a, 82b, and 82c Printing area termination of a scanning direction 

53, 63, 73, and 83 Printing area termination of a vertical scanning direction Qjaper feed) 

54, an 84b 4 path scan 
64 84a Two pass scan 
74, an 84c 8 path scan 

100 Ink-jet printer (ink-jet recording device) 

101 Printhead 

102 Carriage motor 

103 Carriage 

104 Driving belt 

105 Beh pulley 

106 Platen 

107 Position detection sensor 

108 Paper feed motor 

109 SUding shaft 

110 Recording medium 
120 Control means 



[Translation done.] 
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(54) METHOD AND APPARATUS FOR INK-JET RECORDING 
(S7)Abstract 

PROBLEM TO BE SOLVED: To provide an ink-jet recording 
■ methpd whicli prevents beading and maintains the essential 
quality of a quality image and an apparatus for the method. 
SOLUTION: On a line on which ink dots are recorded at one 
main scan of a print head, intervals are made to prevent the 
mutual overiap of the ink dots in recording. On a line which is the 
same with the above line, when ink dots are recorded repeatedly 
by repeating the main scan of the print head, corresponding to 
the v\ndth of a printing area forming an image, a time for 
recording ink dots repeatedly is controlled. In practical control, 
for example, corresponding to the width of a printing area, 
printing is done with the number of times of the main scan (pass 
number) in the main scan direction on one line changed. For a 
printing area 81 a of a large width, the main scan is done twice 
(two pass scan) on the same line for printing. For a printing area 81b of an intermediate width, the main 
scan is done four times (four pass scan) on the same line for printing. For a printing area 81c of a small 
width, the main scan is done eight times (eight pass scan) on the same line for printing. 
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K. i3t2%-ycff ±'r i > y X 5 h mc/j^T^ 

[0020] (»6 ©StJfi<?^l8) ^^©JgflStt. ta 

Jc. h*lStorf3»1-ai^|ffl*W8li1-«fca!> 
*jt«©3ttt*«ir^>3'y*:»M3fiWj56t?* 

2. 

[0021] ±ife©» 1 ~6©Ste6S©JBS8«:tei»rtt. 
or. Silit©J^J8-cffl»0K:aj'<fcj:^>Kt/-c. -f^i' 
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i£fcn*5S*©l6i*i*jSit6n5. 
[0022] yjtc. *^?liKi^4 -f > i7S?x Fim^p 

w(co^5 ^ > y * 5, h mim^mmttmm^k 
ur«. »^¥8 - 5 1 2 2 5 ^mmmfTi 

t?#^. i:©'f>i7«§Ji?fc:gT4iBS»ft!lfttt. TcSia 
ffifttt^Jflmi] S(d»6iS»n:^ 3flii©^£;ft»7aR 
Jirai!ff^©Mmb M?©c n 6^BiO 3 ffi-^ :i->*^tJ 
10 it*. «fKll^S#2 1 . 3 9. 5 7*>6 8 0 

•^6 2~7 l©^©«*ft:tt^*>36iaJi)3i*ti53!P 
^UtSSfe^StiWaSWl^rti*, Y. La. Ce. P 
r. NdiYb©ft*lfctt-<:i->*J»fliSn'CI,>*. 
[00 2 3] CO^i-C^Stt. -'>7-^F. ^<®:i-i' 

tLXW&b. Pl«K*-iif*~ F, *X7x-F*A: 
tt*8Sfb«!il/T#iaEr-St©-c2^ij, <ibK:WISIK©*& 
fc«IfflT*Sfc©T*i. <b^tt. iSiiibiSTcRW 
^tc. Ca. Mff, Ba. Na. K*fcttl5I«7c3R*$ 

[0024] #MJ|j*©ai Ortt. m«yir F 

F©J;5&«<^U- FEtt^**>-D^ 

©»lil*fc»lft»»©Jf5aTJSffl3ti*fe©3!tf3H». 
-^'<-'f-±©-^-:^»«:|i[«a- FSn**.. *fc 

30 «gagt*if2t©^>i'ggjaKs^snsmnbisi7c» 
®a*/ctti8ft«. o.o5-3.og/m'®aT*o. 

feSi LrttO.l— 0.9g/in'®firSt)!lDSn-5fc©T 
[0025] 8aJ$«t*©'^-':^B±{cSliiibK7c5R© 
fcttlt»H:3-5?6©*ttSfiRi LT-c-;^JSll®K:ja 

40 [0026] -e®ffe©jS*tt!}< ■7- tj. mA.it. 7;w 

-i'. b Fn+i^x^^^V-tejUp-;;^, i^Jl^^'Hri^yf-jU 
•fe;i/a~x. a-, tf-. *fc»r-i/i^nf F y 
>^©SDt5^*y •7-ifctt-tft6<CSEttq«„ ; jK«J tr 
i-jur;P3-;l. ; eji-jPT-fef'- F*»J:CKm*y-7 
--i©a;J^y■=?-©5g^b<{i8IS^W^{b!g): 

*) ri'yji'ffi. ^i"{ym. f ci F>M4f©jto#:Ffia 
ffi* A'^KVU© * * »; -7 - * fcttfik©* y V- i © 3 

50 ©*n*;^;i'*><bKi-;i'*-/v~©**>j«yv-*?c 
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[0027] c<o# y *Jg*tt©?c«$*fc»^ 
BROrB^b^iS^Wtg-CAS. »ji*c^fi£>}<y v 
.:i<yfc;r.-;l/7i'*A. Ti'yJl'TS Fi}<y 

f y u~ if y hosKy •9'-. *d*»» 
iHy tfi-ji/T-fef^-h. #yr5K, ij«ytf:i-;i/e 
ys?>. ri^VJimm^". «i*-7U-r>ifi3#yv 
jj<yr;V'^'U>*+i?-'^F. -»<*i^y;uTs pasP 
yv-. ^^^yt^i-J^:^+■!f'/yi?>'>, -^w-f^Ra 
jHyv-. fc^i-;br5>3!i<yv-. jt^ifV)mzi 

#y7-. :!^jV73rrju*;i'T3'y;VT5 K3Jt<y7 
*yr;i'+u>-/5>3Ji«y'7-. spyrs^. 

jpyT"-. -'>ayMfc:si7f^i/>;i<y'7-. T5>7i'y 
;i/rs KsHy-^'-. !f<y-i7'5^7 K<ci'©t|3*»6jaif?3 

[ 0 0 2 8 ] iH*ttsJ< y v-(D 1 OjJJ-y^ ^i/T 

ft-^7^>. S«fcttT;i/*yfln*»jB-bf^9^>. fi-^ 
9^>©*n*gtan^??>. h yx y » hascjrs 

[0029] Ri6ass&i«e«iJW4sics^ffi<ts*w 

[0 0 30] C®fll3S{cSbfcSg«8Mtt. ffllr^-SIKTKtt 

jj<yv-tcie;D-c«jR3n4. S?fi8W». «f(it«i?oA 

^ <s^>f^n-jU3.yT*fcttj<^n-ju-s^j<^ji' 
t h . J?=f+>>R»«E (2. 

<I. 3, 5-hyri'yn-^;I/^*i»-b Kn-s-K 
yTi^>«fcttt;!^ y^jl/x 

-f^;i/©in*) , ffitt<b>aywfc^ (2, 4-5?^^ 
ap-6-bFo=*'->-s-byrs?>©in#) , rs 
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ySfcttJBIfeTsyStthyrt^x x^^f^^^ij'-fF. 

ey i^->t7 A^h^sfcttugBg^© 
2^1/ < {t^tHJLb©iB^4*tf*)©-C&4, 
[003 1 1 7^ 5-©IK»*. mSLMif y 
ifJl/i^. KK-Ca. -Mg. *ft:»-Ba. %K 
-Ca*fc«-Ba. 5/y*. Kffc5'if>. e±. 

a3Rnc£3W*4. isifii{cjKy'7-e-x©j:5^c:ff8Pp 

10 ?g14ta[i^©nJfigi4Ai*5, 

[0 03 2] jjiyrfy u-h. ij<y;^9^ 

u>*A:»Ti' y l-i;^^u>©SSHl3j|«y v-*> 

li«i©S!a^*fflifttci£:DTSIR3ti4. cne©^!:^ 

iB!©-a5«. fB«lffli«©ffljfe6samOii^iCBffiS$ 

hti\,>ifi, JKWiil©«^K:Ba®<b?i5fe®raE>i. c 
n6®7 ^ 7-©3IA{c<kD, SfM©jtefeiRSaii?&4/iJc 

[0033] mX\m$(.miV a }\^ 

20 A©SSfi«:ffifflSn«'<-;i)B'6**. -fe-JPn-xby 

xx:^f-jk d«y (i^^u^-f-u^i? u-h) ©j:^^t 
7t<yx;^f;k iKyrsK. jKy^-Jif^^-h. #y^ 
5 K. !l<y5j-U7^>. sKy (bi-;i'TH2f-;i/) . 
;iiyx-^;K 5j<y fcf::;-ji'i7D5-Y Ki:d<y;^Ji'7 + 
>T5 Ktti'*J*5. ;f?yx;^7^;l.. s^spy (x?^u 
>f U7 > U- h ) B«nfc^tS«3et4*ift 4 *>®-c* 

30 [0034] PlSK, :f a?B^K*mfflSji«:iiS;flSffl 
3n5-j»wa'<-'X-tw-?-B, iKyx 
?^u>3-h*5. jj<y7'ot:u>-&m jjiiittf^y* 
•? 5';^©ffi«©-rc I c I amto^na^- y x;^7^ 

Jk mc< IC 1*1551 jg©0^?Lf45j<y:?'at:u>!j<yx 
jt?5fi«cfc©tt. a9l#yi;<fju. r-fe 
f^-h. SKFLttd^yxx-fjU, SWJfafJIa-FttT?* 
4. c©J:5«ctm. 1f«:*yx:^fJt/*«[ffl-r4i 

yfu'^'t K/ri^ynxhyji- • ri'yjuffi^-siiy 
V- trr. y f'^d? p ^ H/^ f'Ji'T y u- h 
/'^*a>M*>->Ky5'-©*n»t:xyf^>^n5'/ K 
©»Ky7-*^tf. JXIfi«fflSBI©-9--fS?>i'%*t»3F« 

tt. ++:^f-3-nsirjV5fst*yfc:ir»«t*>®T 

[003 5 J '<-;^-^-/N->-±®'<-X|B». J^y*i 

jf«y i?x-jvrjua-;i'V h y 7 i;;^ *3- h o/c^- 



u 

««* ft: 3— f Y > ^-7-^-^ 

[0 03 8} -f>i'Sg!JBafctt=i— f'r>i<tt. ji 
S^^<!:. @t;<^%Sft:»^ 

5^ 1/ > y =i-;v/;}< y T-p t u > y 3 

^ y u>i^y 3>-;K07^i'*;i'*?c»T;i'+;i/T y 

-;bx-.7';V. il<yi?W>i^y3-;Px;;^f';K iHy 
x3^l/>i'ya-;l/y;[/t:ir>x:;tf;k ipyr^H^> 

3>/jKyx9^U>:j-=!^-9-^ KTii'i' h) . i'yi^F- 

mmi^ (m^it. TJitr-jiwrn^v i^y-fe^-f f 
*fc{JT;i'+Ji/7*y-jp#yi^yi27>r K) . SHir 
;V3-;K:[)JliJt6Kx;^'f;l/. 5^ a®, -i^t/^^iftittx 

ji/+;i/'^:>¥>;^;U:;**--b, 7)i"¥}l'i-7i'Ul':z 
T;i'*;i';^JU7*>©x>^f^ji'. t-iv* 
ji«Ki^7"-»t'> N-rj^ju-N-T;p+;u*'jy>. 
;^ji'7*ijiSMii;^^Jk x;i/7*-T;i"l»JUjKy*+ 
s«'x9^ u >r Ji'^';i'7 xxji/x— 7-jHEfctt!i< y :*-*s/ 

[0037] ^§1^»£liSSitt<DA»(C«>i^««R» 

[0 03 8] a«Jte^Stfflt»r. a-f^-f^i'SPitt* 
a«/Xl3:3ru-F-»<-*y>i^. ^ 
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m^ti,*). its. «lffl66tliL/^©«gi(cMil^»«:(r^. $7 

sut^ftiuojwtt. Wie:x9^ji/-c>, i^vyx ny 

[0039] i63cStt*i»a-r 5fcif>. :^ fSSJBR: 

JB^fc^Jtesn-cfefti*. uvajDQW©fitt. 200^200 

□nq/n^-C*?). ffjiS«:tt40O--lO00mq/iif "CJS&i. »* 

u»i»iD«ij©affltt. m«'^>XKyrv'-^jb. 
vyx^>, fcjic^Ti'yor.hyji'. ^T!/yF>. 

*+-t^'/-;l'i9^TV^-Jl/«©il««:'C*i. 3lS5f3gaO 

•«'Sifti»±m©j^*iiii«%3i&{ ^sa-r i c i «ii 

20 |iri3oaSJn!gJ». * 

l«s«i(yri?sjinsni. cti%©ft^***H*tt-c 

;K i'yawK x>^xjk rsFtti*©*** 

jS. texv;i.i^a>. 2^i'nf'+:^h y>a8Ktil/-c 

[0040] (lltSi?!) Jg(T, *^%ll««i(c J: f} » 

micmriifi. *»w©«B4«T«^W{cR«-r 

30 ifc©T««CU. 

[0 04 1 ] (IISfe«?9i) l^sgtt (^-b) iotr. 

^ffl©RC'<-^^•- ^fj210<i/rf© 

^iStc, /■f-3-4»--ClfejlSS^?&J?l OMmKJiSJ:^ 

Saj^-btC. '/>d'S;*3 hP'y>irPM7 7 0C (Hz 
-fa-xT-y^ (tt) SI) (ga»M«ftft«S7 2 0<|rix 

7 2 0 *io^ ^i'jp* b8^») mii^xsum^ 
n-yfc 9smm c^-h) », -r^i'SKSHoaiiSjs* 
OT©®xtt0© fe® {c^sf i^-c-t n-entf -> &. 

40 (D ■tf9^> 6 oil 

fcHP«*=i'xf';i^i'P-x 4 08? 

La (NO,) 6H,0 Bffi 

® #»je:=ji.y;k3-jp eoas 

S^U* 1 Offi 

»5^*>#UT- 1 o» 

mJEC«l*1Sj}<yv-*^fi:iOfcE®JCItttO-C. fet 

T©fe©R:*tL-Ctfoft:. 

9 V* hmm (s±¥jt7^^PA {») K) 
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Its 4: ^ ic^^-:^\ss0>wrmmm 5 2 ^r^T%ii^ 
?d ('•?;^ I *4i»«±o-<>i'fr%ji* K--- n 1 ) . 

Kt. H ioiBISI*aat)SJ:^>«:. ^>i7iSl5)±*s|ffl|iii 

2) , s^tc. ^✓e^rr-^ii^^K? n 3, i4fegis 
8ai§i-7-f>'v®4ia©±3iaE (4A;^j^) mm 

•rciKJ:)?. (^-h) ±lclif«E|JS'J%L 

-to 

[0 04 2] <|lifit«2) iaaSE**: ('>-F) Zit^T*'; 

tcfj^jisn/c-f >i^fT^ii* K IT h 2 1 oi«(®%a8{> 

^l«fe«8 2«T. lT%ia/^?E (^t:^2*i|j«Lh-^> 

i'firtai* F :r h 2 2 ) , 9J*a*i4i'^lssai') * 

tfU. iX©i^5-/>2{cSifbr. ±g2|qF-9'<>'v 

©2111©^^ (2/N-:^^2) *m\ mf^im (is 

go) ©E|i^i««©»«iacSi*ff9'f>n*"e. ± 
lara— >^©2@©43e!t (2-''fXjt«) «IS>)jg 
rc ifc J: ») , ( S/- F ) ±KISI«BJ»I* U 

[0043] (||«W3)BB«yKft(S/-F)S0f7''J 

>^it3^Witpi;fe©*fflt»ft:. Epgij:^»ia3s 

£j£ffi^-r>l±{C*Jt.»T. £3£3£*f6i{cEn^-^5» F=& 

©En^«jia«jS7 2 *-c. ^T%Ji^:'£ {^^^ 1 

©-f>fiTi&ii*Fs' F3 1) . ;)C{C. lfCK^3E5^ 
■tt. 5fe«:JTfeii*n5fc-f>i'rrfeii» Ki* F 3 1 ©ffiHt 
I*J©E|J?:«iS«iNS7 2 *-r . rr^a^A! ( a::^ 2 
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i-^Vd^rX^ii^F-^ F3 2) , ^'✓i'fr^ji 

i^F"/F33~38 ^»laJ«l®5^i*■c^T^ii^fc^ ^j^k. 
mm^^<mm^in\^\ 3^©i^7-/>2«:*rL 
r. ±32111— ^-/v^csscij^ (8-'^';^j£3c) * 
SJ^*|6J (8E«>)> ©En?^JSI^jS7 3i»5 
i^7-f>nsr. ±sBS— 7-f>^8ii©i3t2 
(8>'-«;;^jtS) %«»)ig-rci(cj:r), BftfflH* <i'- 
[0 04 41 {mim4)mm{^ii^-v)-SLv:f^) 

10 >»IJSQSei|iiig]i;<>©4«i.>fc En»J*ffiB®8-c 
^OA::&«&*fflt,»fc. sr. *B*Jl£;i»En?:<iig8 laic 

*fL-c. IIS6092CcfcwsBa»:^rjSK:tii;r. n-^^ 

>'^©20®±^ (2^-«;X^) 4?fC^En?:iyit. 

tc. ffi*«tt>eK©gi^«*S8 1 bK»L/T. nifefivi (c 

|gh-5-Y>'^.©8liOi^ (8-'>":^jta) J&m' 
Enr^Ufc. £:©<i:5«:ut:. ga^j««c (i^-h) ±{ciii 

20 ie!HP)ai=febA:. 

[0 04 5] (leSfiWS) iBlil«»(S/-F)StF7f«; 
>*i4llfli«9l<bHID <>©*«(,»*:. EPJBI:^ttig2R 

«u2B©^ff (2-'<;^ie£> *fTofc. sr. 
^«ji8»^6 2s-c. ^T^ii^?^ (y<;;ii«-i:^©^ 

F --^ F 2 1) . ;X»C. -vir K©«Mt*2t^ 

30 I/, ^"sm^cm^^v F4^MT^tt*s-tt. ifeicrr 
%3a*nte'f>i'rr-^ji*F^» F2 i©raKi*a«i)4<fc 

9tC, -f>d'JiSlSI±*Jra(B**l?T±^:&|Sl©E|J^«S 

igasfise 2 s-c, n%TLA.ii o^t. 2 *'ii*ja±-< >i?iT 

^ii* F f F 2 2 ) . i^K. SJ^aE&lSl-^JffiSIO 4tf 
'X©^3i3iE7 -f > 2 K«t T. FC-^JCff jJl* 
±IBBI-9-f>'N©2EI©S3fea (2AXj^) 

i^5-r>nSr. JJBiaj— 5-f>'v©2@©iji3l 
{2A;^3£3SE) ?r*iOjSrCiKJ:f). sBS^Sf^ (5/- 

40 }■) ±^wmm^hfc. 

[0 046] (^MB) I2MISI» (S^"F) SC?:^"; 

xm^-cmx^fc-imiim^^. i^se&i5j'^©i^'<>«: 

»L21l©i3fet<2A;^jHE) iffofc. sr. ijt 
3E7 > 1 itCfeV^T. ijei^fl^ItCEIJ?'^ F« 5 c 

F? F2 1) . wcJ's^5-/>i«:jttu. ^ 

50 ffi^lSlfcai^ 5» F*5 c m/» (iiSgj^OS 0?6© 
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2 ^'C^HLh-f >4'tJ^ji* K » h 2 2 ) . 

^ <2/-cx*SE) ^mmctic^i). B0m» 

(.ly-h) ±K:Bi»EniSI* Oft, 10 
[0 0473 (it®fifi() lassjEW* scjf^y> 
f tt^W 1 - 3 i ISl D fc ©*fflt»?t. 6nB>J?5«tiia 4 

^ ( 1 /t;^^> -ofc. > 1 ±K4si,» 

f . ^T%3i^fc- (■Y>5'fr-^ii*Hy 1-4 1 ) . >^{c. 

T. ±iB©^^ ( 1 -'S;^^) *|g«Ktf l». Bli^ 

miWM<o) <m^mmtt tm^m >n * 20 

J; •) . imm (i'- h ) ±KiB«aijiii% ufc. 
[0048] itmncj:mmvitmm^mnicxi&m 

[0049] 30 
J:5«:miP!l**»rl2»L. WE^-f >iiai-©^-f> 

^mnxmctmn^mrf^cttic^^, t-7=^ 40 
■c*a. 

[BM©«r^ttS»i] 

[H n *»HK»«W 1 (Z«6«iac^«Kc*5W« -/ > * 
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©£^: 4^'«;^^S) . 

[02] *^B^K:^g502C^©Jg)S(C*JW5'<>i' 

©fT%ji*W*itt?9-r*iar*s <l9-f>K:«t>21il 
©^eiaS: 2/<;^^) . 

[B 3 ] »l«Q(c«6lfr2 (i[^©^Si{c«»if ^ ^ > ^ 
©fT%j&*«*Si?8'r«ErA5 (l^-^>{c*t68@ 

[04] ^i^A>i;m%jh,^m^wmirmxSi^ 

[05 ] *«?a{CiS5Jffl ©|llfe®JgSlK*Jlt«-^>i» 
[06] ^9»gK:i;^2^2(i[^©J^IS{c4a(t«^>^ 
[07] 2»:^(c^^^3(Z^©^!!g(ciilt.S'f>j' 

[08] 2|s»?a{c^&*^4 <r>mi&<mm.^\')^ y > i' 

11-14 -f>i?fItii*F?rF 

2 1, 2 2 -{:^i7tS%jL^YvY 

3 1~38 

4 1 -f>*rr^ji*F7 F 

4 5 \i-i'-<>ifm.mm 

50. 60. 7 0. 80 SBS*j«* 

5 1.61.71.81 EI1¥IR« 

5 2. 6 2. 7 2 ^E^-mm^msm 

82a. 82b. 82c ijiS^nfil©E|I^®«Bfjg 
5 3. 6 3. 7 3. 8 3 (ttSS"?) ©EIJ* 

5 4. 84b AfiX^ 

6 4. 8 4a 2^<>^^ 

7 4. 84c Zf^T.^ 

100 -{>4'i^3:'y F:/y>if (-^^i^i^a^ F8E^ 

10 1 E|I^?»F 

102 + + ';5^i?*-ir 

103 4^1- y^i^ 

104 |g«&'^;l/F 

105 7"-'; 

106 

107 aBMffl-fe>1^- 

108 ai^v*-* 

109 mm 

110 g8|»8i» 

120 mmn. 
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